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1. Introduction

In legacy LTE systems, CSI-RS is semi-statically RRC configured and PDSCH transmission is rate-matched around the RRC configured CSI-RS resources. In the last meeting two mechanisms for aperiodic CSI-RS transmission were agreed, where CSI-RS can be dynamically transmitted on a per-subframe basis. With regard to the aperiodic CSI-RS transmission, new PDSCH rate matching schemes may be necessary.  Three candidate PDSCH rate matching schemes were identified in RAN1#86, which are to be down-selected in this meeting. 

Agreement:

· A solution is to be selected from the following three alternatives for aperiodic ZP CSIRS resource indication (TBD RAN1#86bis)
· Alternative-1: Aperiodic ZP CSIRS, dynamically indicated by a new common DCI.
· The common DCI is monitored in common search space.
· Alternative-2: Aperiodic ZP CSIRS, aperiodic ZP CSI-RS resource signaling field is introduced in DL DCIs for all TMs.
· Alternative-3: Use the existing PQI states or increase the number of PQI states for TM10; no PDSCH RM solution for other TMs
· In this case, aperiodic ZP CSIRS resource is not defined
· Definition of Aperiodic ZP CSIRS:
· For PDSCH rate matching on BF CSIRS due to aperiodic CSI-RS and/or multi-shot CSI-RS, an aperiodic ZP CSIRS resource is indicated. 
· Aperiodic ZP CSIRS resource configuration is defined without Subframe_config
· UE conducts PDSCH rate matching on aperiodic ZP CSIRS at the subframe when the DCI is signaled.
· Study the impact of collision between EPDCCH RE and aperiodic CSI-RS
In this contribution we discuss these three candidate schemes for PDSCH rate-matching for aperiodic CSI-RS.
2. Discussion
Legacy DCI 2D for TM10 includes a 2-bit PQI field, where each PQI states corresponds to a set of higher-layer configured parameters including zero-power CSI-RS and non-zero-power CSI-RS. PDSCH is rate-matched around the ZP CSI-RS configuration associated with the signaled PQI state. 
For alt-3, PDSCH rate matching around aperiodic CSI-RS is to reuse the same mechanism of PDSCH rate matching around periodic CSI-RS by PQI state of TM10. This mechanism is actually very similar to alt-2, except that alt-2 only requires the configuration of aperiodic CSI-RS resource, while alt-3 requires additional configuration of other parameter (e.g. CRS ports, frequency shift, NZP CSI-RS), resulting in slightly higher RRC overhead than alt-2.  From a functional perspective there is no major difference between alt-3 and alt-2.
For alt-2, an aperiodic CSI-RS indication field is included in the DL scheduling DCI. As discussed before, this mechanism is similar to alt-3 except that the RRC parameters associated with PQI signaling (e.g. CRS ports, NZP CSI-RS) that are not needed, saving some RRC signaling overhead. Furthermore, the aperiodic CSI-RS configuration does not have a SUBFRAM_CONFIG IE, which potentially provides more scheduling flexibility than alt-3. On the flip side, DCI overhead is increased due to ZP CSI-RS signaling which may negatively impact the control signal coverage. How much the degradation is depends on the number of bits required for AP ZP-CSI signaling. In general, alt-2 and alt-3 are rather similar, and alt-2 is slightly more preferable than alt-3 due to reduced RRC overhead and better scheduling flexibility. 
For alt-1, a common DCI is broadcasted in the common search space to all UEs that support PDCH rate-matching for aperiodic CSI-RS. If the new DCI size is identical to that of DCI 1A/1C, a new RNTI is necessary. The additional new common DCI may require new blind decoding for the common search space; or alternatively, if the total number of blind decoding is to be maintained, legacy DCI 1A/1C search space needs to be reduced accordingly. 
In summary, alt-1 and alt-3 slightly preferable, considering the tradeoff between scheduling flexibility, control signal overhead and (E)PDCCH decoding procedure impact. A final decision between alt-1 and alt-3 should be made in this meeting. 
3. Conclusion
In this contribution we discussed candidate PDSCH rate-matching schemes for aperiodic CSI-RS. Alt-1 (e.g. new common DCI) and alt-3 (aperiodic CSI-RS signaling) can be both considered, and a final down-selection can be made taking into account the tradeoff between scheduling flexibility, signaling overhead and PDCCH decoding procedure impact. 

Proposal: Down-select between alt-1 and alt-3. 
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